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A numerical simulation code based on the Electromagnetic Particle in Cell (EM-PIC) Model
with Monte Carlo method for Collision processes (MCC) has been developed to understand
the Radio Frequency Inductively Coupled Plasmas (RF-ICP) [1]. It is possible for the code to
obtain the Electron Energy Distribution Function (EEDF) and Ion Energy Distribution
Function (IEDF) in RF-ICP. This is the most distinct feature of the code compared with the
conventional fluid model.

The code has been improved step-by-step by including various effects, such as i) capacitive
component of the electric field[2], ii)) Coulomb collision[3] and iii) coupling to the Collisional
Radiative (CR) model[4,5] for the calculation of Balmer emission lines from the source
plasmas. The code has already been applied to the simulation of the Linac4 H- source plasma.
Most of these studies, however, were focused on the macroscopic property of RF plasmas and
detailed discussion of the EEDF in RF plasmas has not been given so far.

In this paper, with the RF-code described above, we mainly discuss the characteristic features
of the EEDF in RF plasmas. The relationship between the EEDF and plasma source
parameters (magnitude of RF field, RF-coil current, etc.) will be investigated. Also, the
numerical results of the EEDF in RF plasmas have been compared with those by simple
theoretical approach [6] based on the Boltzmann equation.
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